Soluble CD14 promotes LPS activation of CD14-deficient PNH monocytes and endothelial cells.
Bacterial lipopolysaccharide (LPS) initiates the cascade of inflammatory events that, in infected patients, often result in a lethal systemic inflammatory response known as the sepsis syndrome. We studied LPS-stimulated expression of tissue factor (TF) in human peripheral blood mononuclear cells (PBMCs) and cultured endothelial cells or tumor necrosis factor-alpha (TNF-alpha) in PBMCs. CD14, a PBMC membrane protein, is involved in LPS signaling and is also present as a soluble molecule in serum. CD14 is absent from endothelial cells and, in varying degrees, from monocytes of patients with paroxysmal nocturnal hemoglobinuria (PNH). LPS stimulation of TF in normal monocytes was enhanced > 30-fold by serum at low concentrations of LPS (< or = 10 ng/ml). The serum dependence of endothelial cells was even more pronounced; a full response to LPS was not observed in endothelium under serum-free conditions, even with LPS concentrations as high as 100 ng/ml. To better define the role of CD14, CD14-deficient PBMCs from two patients with PNH were compared with normal PBMCs. Although less than 3% of PNH monocytes expressed CD14, LPS-induced synthesis of TF and TNF-alpha by PBMCs from PNH patients was inhibited by anti-CD14 antibodies. Because patient serum samples were found to contain soluble CD14, we sought to determine whether PNH monocytes might respond to LPS through an activation pathway dependent on soluble CD14. Recombinant soluble CD14 substituted for serum to enable LPS stimulation of endothelium, PNH PBMCs, and surprisingly, CD14-replete normal PBMCs. In addition, a truncated sCD14 containing the N-terminal 152 amino acids similarly enabled LPS stimulation of normal PBMCs. These data underscore the importance of soluble CD14 and suggest that CD14 present in serum enables LPS responses in PNH monocytes and endothelial cells and may even influence the effects of LPS in normal human phagocytes.